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. #i@03?#tieal -mA «3ip®ifim«ta3. 
sfeiAy ©f mtes of oiiaatioii-»reaiietlm C»€@*) mmttmB M 
s©liitl« tmm- wmme  ^ iH-tewst im tSi® pi?#%l«a ©f .i«i« 
sis# A n«a%©:i» mt nwlitrs hmm tap r^taet ®ff©eti 
«f ¥&f^t©«s m «t®# #f sMEir ^ itileh 
•»« ©f «!« ©#• 
lalsrsii a#t pmvlomly M a «ei?4@s ©f 
ly' rtlatti © |^«st mi tMi •tatiistlia.tiee 'to 
&mp&B Ife# mttmt m ta stsMistts £<« 
#f mmmk iBcludtog «# la m mi^ m ferMf®' 
lavDl'flaf ass«@iat#t -tto© ©Mi»%. is •aaltlE#3,r« 
2 
aiTIEW OF TBE LISMfllll 
imrestlgaticai ©f l&e mte® of ©xldatie®-»r@iuctloii r®-
aotlGfts to s©ltttio® is receat e«ipa»t to t&e stud  ^of tii# 
st©ishi®ii@tri' of saeh mmtimsp For exaapl# tte feiiieti© sttifij 
of f#M»l@«»itanac»as p^aetlm ms laTOstifatet tfiltislly bf 
l©F@s (ai) itt 18f8» & r©etat tiaes the staiy of smh mm*' 
tio«,g: has seeeleratsi* Swerml yes@iit tb-wIqw af tides are 
amilaM# C33L)Cl.)C6), exliati©fi-s»#toQti©ri reaetlcans ©oii-
slierei- hem mm tbos© lis tli® ii#t r®aetl«» ®ay he forau-
lated as a ii@t eleetrm-tr-aasfer b@tw«®fi m6,m%mt and oxidant, 
I'atli®!' than the partial. oxiSatlMs in t^ leh one atoa beeoraes 
more oi* less firaly bomi to its elettrm'g1©M* latter 
eoaeept of ffa-otioml «3>%liatl«m stst®s !s®s been dlseussM bf 
Safold Cl5)t 
Stveral rmm% papers (lS)(2f)(20)(19) liaw discussed 
eleotrm-ttensfw r®aeti<ms 'la soltttien tTGm a theoretieal 
point of' iri®w» WLthomt pr«s©iitifsf the detailed calculations 
in these papers, we m&y mat reasetiabl® relattw 
rates Mm Mm calealst®*! ecmsldariui tha eleetfon-tranifep 
process to b© laa el®etroB tannelinf effect between • ions in 
eolllsiffli, ¥ith properly ori®at@d solwut spheres. 1.* 1. M r^* 
eas (19) asserts that cb»@rv®d rates ean be aeco'imted for on 
the basl8 of #l®stroii-tri®sfer b®tw®©n ions iawliring wry 
llttl# spaoial owrlap ©f the elaetronie orMtals of tto© tw 
reacting mlmmlm in the setiirat«i coiaplex* 
I . 
iiseiissieas &i @lsttr«»-»"tepansf0r ar# mw 
ss  ^tiie of tte® ^eaaiitlim 
 ^ora«i* «f «aipiti:A« esi@ttlsti«ms gt¥@ 
irat^ sf a •©•Ijstrmtlcmt w^mim. 
mrn^^mXlw A40© i^liif|.yi' s#wi»l 
Mm m^ i^m tis« iiwrsity of 
»a©tl¥itf tot if ©#«» tmpJtog slS ©f 
•tfe# f^ Xieirtsg tmetims Into ifee tins®, ef 
t3»isf®r mmtlms mm fe® tai|tt8tifl®at ate©# soa# ©f tm wem^ 
ti©ii, mm Mgiilf 
fct«i|. «tti ifrljig' fsil •©latsifi* 
tafanftf©  ^ ?#m#ti©iis mmrdim  ^ aalii t^ s# 
3BBaal.,lifiXz,, itiaiaiiii itaetioRs of tfp« ti* 
las toted bf ,lisam©u <1) a*» • if «»t 9l#w«'^  
»"•«1 # 1 ai 
m% of »a:<sM#a# 'tii -WiiM rmmmh -pmMblf is ©f 
I^s TO^eMsf s:peei©s mm corisidereif aii4 
tlteniw CIXI) * farehlofa'-tt 'feaelAoii IjiTestigatet  ^ and 
QiiJtoef CMli p»«®®is «% »%«»., .li&i m* 
siia««i a -at^ t^sa- inwl^ iag #1L«etr«» trmstm ©ijf®* 
•ima* 
Mmmttmn #f %# tm-t. iiias* 
ta»a%.«d M SiiiatJiims C2) and C3) &m gmemXXf mesM&&, as 
tag wmTgettmllf immmhM • stiiii® ^mwm It «® ©ottiomMe bai?« 
vi@^ i& e©lllsi«# A neutml tms Mm pw&p&^B60t' 
% 
4 4 B**" « A* » (3) 
hf Cfl t© tte©i»t til# »#lisal..sa of tfe® .itlfelin# p©r» 
•»s®i«aa*t» A ®««iiiii typ© of of an im 
:a©'l,e©al# illwgfepatti ta Etmtlims 'C%) safl (5) laay 
l» onltMr ib««aa»# ®f mfmmmVl® mmgMm of traa#» 
f#i» of i® ftfalast tfe® of th# «l®@trle fi«M« 
#  ^i ». #2' • m 
A* # 1 » • # Cf) 
• mwm tllBatrsit-ei br &i«ati.©® W of i*«aoM©at Kti.er« p « tl, 
-iilS** « • tl, tS, jilg# &»• f#taM©i as tl^ r sXm 
AP * ^ m &V'^ * (6) 
dm to oonl^ Mo I't Mm tee« f«a]rtt.d hf 
ski, ^Tms  ^ m€ ifrlag CSI,I %l»t-s-as«s p m q &m mrnXf 
&hs»wm  ^ sMm tos® mr® ©aio-Qieraief tii® 
iisppojso t^ioiiatiai of •mpmm im mmt h& m «siaa-pl«. of ®«e& a 
mmtim* MXthmgh etiari® aast hair® m @ff#ot on 
rat®# la sm  ^ it mm%€ M a ^msMmmhliB oiPttsi®-
p3.1fl®sti«i •%© toe ^is as- m fiiia®.* Ife© oxofeaaf® 
i»#si#1st©a 'tettiieMi feriromg mA f®rri« loa pjp©o««if a,t a aeaaoapa-
IjI# j?at® fey Sitwifaan B0<i9m (2h)^  mA iMe %x;-
otoaago b#tw#» m4 f®ryle-y®jiitl® stuiiei Ir Walil 
aad S#olE tiS) is ©xtv#*!!" fast# mwf fatt el«et^ ©a 
traasftr reaotiia life# •<^a3Pf#a ims is ©xoiisttg® 
m& stMi«i iJi' ili#ppaM aiiA Walil C23)» 
$ 
i«ie tm thm 
ti«i ©f F»a©tt©ii fal!«s %mm- act pr©¥©i %& fee 
0Mpl#t#3.r tMs g«©i»l m&tme 
Imm iti't© « Mw#® ta studjr 
©f' ©aEldfttiw^ftimetiee m%m* 
M ill® pi*#s«t ti«« «3.y mm « tti# ©ff@®t, of 
®iil-«,» « ttee »%« mi i« 'Miliiemt -exeeptim, 1© ea*» 
talysts  ^tli« psF@ldles»at# t« fcss w®# Mtn eto«iirf®€ Csiiwi*-
aioi wi  ^mm%»w ©f Utftatlga^Fi Mm imkm 
tm mlm tatslrsis' to m&Mmn of eatims 
m lite !»«ti 0f ©f 
stm* $mm  ^ inwitAgatfiwis liav« to««a 
lewiiiif |2) f©i»i til® aiitia«2r (HI) aattweny ff) «3E@lia»g# 
p«s€tt« i« %f .sai afpar^ at m» 
Am ia chloria® %m t# -ala#* -mt feTvi® im W 
stsimeas i« tm ,stia wteMm#  ^ISts .^ 
aai PiiAof^ t® |f>, is mmmtmmtM.- hf ^wid® 4®i,|. 
aai 'tfe# mmHm mppmm b# oi»<l.®ir 4a 
^MLorii© im (Bm» mi. P#%#rsmHS)'«. mpm&mm ©f rat®' 
©n pS to -©Its# r@aeti«s taiitates tliat, lifdroxiA# ica as ntll 
as <^3.®rt€« icHS is to ©atalf^ liag 
r^tataly ®®lal e®»pie««» ptof m impmUmt ml& in 
mlm m't&lfsis'* i# i-tae-fal. rial® 
hewftTO?! t© $tll0w -©f mm-i'lmh3,'B di.ft0mmm im 
wmmeMfitf mm ©tos«rwi e^ertaeista'llr b©ti#e@» 
$ 
#tfforest pmnmt M m ©Ix-ter®# 
famte® m& M&yem C25) ®xp9riBmMlly ia 
wSaeti^ ii «f CoCtti^ ^ca^  ^ W th« »-%t- of ti 
Mmtlo&l wi'tti lii# tat® ©f ©f eM..eyi<l# im tmm 
t® uls# ffeat, ©MeiPii® iom 
la s#1bM« m '^ mn -^ mom slowly witli 0«pl®3E©€ 
l^0rlt#» ia. wsetioas 
Sffliiiiatts tot tti# im WMgm t&« wttot iM 'tit© 
traasitlm itat#.» to fmtflj® «ai Ct5)» 
^©rlA® tel'if# fTOViies » «a*y 'pi'tti f©r the 
%pfiBssft3P:| altfei#i3tgli fels t#@«ts-s Is teiiitlagttisliatol# frm m& 
im ^iQh tfe® fftslttw at«i il**" ^ tfet r®» 
aaetof faiite aad W$ymm Itfl i©- met fy©f©s« th&t 
•fapi«isf«3? ©f 1^® teMi® *411  ^f«»a I mlf lliat ®s«*» 
i®r «l«@tip©tt»tir«a:sf« W my ®f lft4g®» my 1# g«a#mx# 
A B«tv© wim ©f fia 8»i« Mi^ gms mmM pif@» 
•diet A ygiegj wm&tlm imt®#- 'p i^-fpFtteaaa. t© %e s«»fet3P ©f 
toipidfts «mlJLaM« m m tm* 'pmMMf Is 
mmt asso0tat®i wllfe tl# -bh#! 'Jrntgm effeet 
•fStog® 
A» mim^. If. wai shsBfti i& rmsMm s©ttt®a©« 
^ fatff®. wmm t9m4 fm »a$tlcwis 
la tm WlAgtm -tai* fewtei ®©st -itefel® eoaflex®#.* 
lr©aii« tm tfe® m&m 
elil©^a«i iMA if di#tteQtlF th® #fpiai%® telia«'ior». 3* C# 
7 
Bw&m {3>C^5 liai ©at tliF®® *J©r sfftsts m r^aetlm 
y®t«. fti# #ff«©t» ©f teiifiaf pmmw m4 elmtrm Mffimity m 
tli« mt« stoali tetti  ^ispeiplaat, altlesifli ®ff©sit®| la #l@e* 
tr<» %r«sf«rs# 4 i« si»llsrltr ©f' @©isi^ jteati.m 
smilB of tli» tif® compltE i«s» tli# fiF«t tw® mftmts 
©©iitfitet®- th# mt mrnmtwltf ©f tlse 
a mil«tF i*ittt #ff«et® slioiaM b® <ste®rw«* •&!« 
mnmmlitf Is mfp-Mtsfcl® t® ea '^ytaeBt, It Is aot w@vf mmful 
In prMittliii  ^W3s«tl# totlmTior ©f m »«¥ «it#tr«»ti»amafey 
sfstessk It %s tiffi#ttlt t® s«# mf app31@«tt«i tm tli« #©a* 
e«f t ©f siatMyltr ©tb#F txtteng® 
toinSf M'i IfTtai Cli) f®tot mt fwm tlieo-
mtiml «®asM#^&ti«s tti&t tli# ^staiysis 'tjy mimn mut ^ 
#¥«fitml3,|r fftwalatei ta t#»i ©f -a# peytotog «ff®6t tf Hi® 
©©©ifitiistiai « Wm ®lm i^tm  ^ e«fiiia?at£« ©f tfaii^  
sltiea state* i© A#tsil«i thMmmU.ml .laalrais aloag Him® 
Ita®* Is f®t airalMlIti alt»@®gte m wjpkti'S «i*@ a©* 
tlmlf tate»st#i la pir^ ttea, Ik &i nAi® Sfe©-
tern ©f #xp#iPiM«tal »p«iFt»it It ia ©f lister#»t t® 
iawstigate tli« tlaetitf ©f mim «ffe#t Iti s©®# detali* 
mt® ef Mtottc® -©f i« li^ ' »twi#®s l«i C0ak® Mi 
Pliik©rt®ii)<9) #taat®i mmit a «li« jfiaag® ©f etilorld® tm 
to aeM s#tet4«s. tli« p#astto 
p«aif# t® M ff«€©aiaaiitl.r trntm mr€m Sm l^©iri4« i«t Ijttt 
m« liiietlt .aa&lysis ii©t f^ mit «m3.wtl.« of tli® y«ae-
tlvltr ©f tbt various ©fclefiie sa-i ti» 
s 
pwBsmt iM 
It m9 of tatwst to thtm w&Tk t©' steir tea® ©tlier m* 
©-f »titiia©ms t» lAeye Wi% fr©M®ii ©f © i^isiag mgm% 
w&sia T» aiii.isiiiei m ©sSag as-
#f i^ Fieas tia ClI) sp©«i®s 
mr h@ as«i^i8®d %e oxiAtMiMg 
ag«ts w&m 'Mg@y®l©f«ite€ie«yl Ivm <IZI) 
will lit mtmT®& Iso- «s ant 
sttiiyl ©»«f« 
seii). %# ©f i®a W elil©fi4@ 
ms by MtJjte'tttsm mi. i^O}^ "but t&© r«t#» 
h&wm vmt 1mm sta€i€i freliataarr iliwstigaticm 
#f tti© ©f a««ifl m»m§9 W #%t«mom8 etiteride m» 
doE» hf -SoMselaWt iaii tmmms Cl2) .ta a ®on«aeiitol ilaiy ©f 
ttie rstet ©f mm t©af#w4:« 'W stannous #blwM®» 
fhef d#»©Bst3?a i^ thmt tti# ,i»#ssti«i. wms ©ritf tm m® 
ooi»I>®aais mai, first #Mtr la tin,, aai that wtt# ms eata-
ifitd If olil©rii# 1« .»<S %f %«• reastloa mn 
f®»i t# M .flrit ©y€«f ta Icai,-' test «qiit3Ll.teitaa 
m mt "&« f@r m ©alewlmtiOTi 
®f tfe« ©yi«r in l^©pt€® tm* f©stiila't©.4 SuOig 
mi SnCij- as m@ m&mlm aieats^#. Hi®? also &immm 
tot 'fe® »a#0<i8#iirs st«f«ftse »a«t W e©iista#r» 
sMy fast®? %t«ii tti« luttlsl »dtteti€®-* »«e®Etly «qQlllljrl» 
f © f  i t i a i t t © t t s  ^ l i i o r l d ®  © f a i M f e r i i a  t e w  I m m  
ffl#asiir®i fy©s eoaemtfatieii mil (?) 
end- iJiA mmmbliMg a eoisfl®^#- analsrsis ©f 
til® mAm iii ehl^ Ftto %m» 
It ia ii®p®i t&it €#t6il©€ stiiiy nf Wm mmo -^
ttwitf mf aetal-Mti'® @©»pl®x«s vlll sl<t 
tifflft ©f ^©Ir Fftl® ia 
M®attc« fliisaM  ^mde mt «ii« smteljsls In iteleli tli® 
ttlim is f©md at ©sitiisM an# frnms ia s®3.titi©», aet» 
isg' at .an 3at»fii«iia't« m4m .s|rst#«» Stwml smh ©aiidati»s 
•mm ©f ioSii# im Ijas smell Mtotlsif, ms ml% as saml a»-
Im mt&lTstm CBtik® a®# FJakertoa) (9) # mM mt hiriyoxrl 
i?ail«l8 as •in @«iPl»Sa •!»# mil 
hf Vitl C't6)« &i# b®toa¥i©i*- is mlf p-mMhlm %is«a 
mmwf r«Q'9l'i»@a«i3ts t&r «]Kii«tl®i ®f Ijli® «ii« «?« t»t» 
The iiit«stigati€m ®f tto r®itteti©a of f@ri»i©lRitta im 
hoars ©B me oWim p»M©a, tli# strmetttr® #f tfee ©aeiiigtog 
rngmt* ' f^ wmmm has leea sli©wi %© tmm a s&adid.©  ^ s-ty«etap« 
is ires Is fo»i 6®afe©si«etrieft3.lr 1»» 
twea tto tw ps»ll#3. pJjtRar cf«sl#i«!itaii«iyi rlnis br lE-ray 
ei»ystal s'tapwetar# analysis fcr aaA Qrf®! Cll)| and pi»®-
smafely fhs ftrrieiiifma 1<» CI) lias m steilar st?ttetsr«* 
the li»on st©a in f®»i0ialaii. iim {I).| toy 
feriPQsea®! is pyoMMjr •'liWll slii®Me€ hf tm plMmtr sro t^®*-
peatadieiiyl fduft* •%© itifht nisstioii r©3.® ©f tli® oy©i©» 
m 
rlnfi ia the step. A «ompairl#®a 
of ©f %%%• ferrleJjaififfi reaction witit 
f®wi@*flaiisoas i»«a@ti©ii atglit «iaM# ©©®s>a?lson ©f tlie elil©-
rl4e feriage wi'@i •&© si'eaatii? iriaf teMg® la lii« 
1^aasf®r* 
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It tias '!»«» W -Qmim (i3h- W ®n  ^
Pliil®yto (9), 6atalf8#i &xiiBUm ©f staa* 
aoms  ^ $.mhm i^lfe 
fo'ltewti If m. »f4d oxlt^ tiea ©f a wm&%tm 
tilt CllI) »p#ei®s 3tot tills W3rk %&® two «t©p ©sd-iati^  
©f stMsaois ion It s fcypotfessii. As Img ®« 
ISi# s®«®ai st«p l« .teifficleKtlj fmt to fiyitj, 
p®a0ti« lAll fellow tb® s.mm<i, rat® lawf timt 
©ri®j? ia ©asAtaat aiii fifst r^i®r ..in st&mt^ as !«• 
Asiwlsf tw@ st®f asateiiisa ta ^«a%i©as C9) mS.. <10), 
tti® stat« m&f fet tts«i ^ ©tettia tli# mte 
.S Sil® *• 
% • ^ im 
• - l2CSn-^ 3)(i®i) # k3CQ )^«i#3) Cu) 
m i|COx)CSii'^ ^> * ktCisdlCie'*'^ ) • » 0 (12) 
<»••'> • aa' w M  < " >  
dCOx) kx(03!)(SB*®) % . k3{0x)-lc2(Ked) 
^ k^iOxJ-iisteea) J (lite) dt 
1%  ^ is f^ ©a Ifaatiaa ll%m) tliat if m.& ©xidaiit om* 
13 
ii t&Tgm ©©aparet t© preanet «i©ii* 
mtt Isw Mil tot siiplf 
i«'iHaid ©ir€«?» I slm»r »%® wottM 1» exm&t@4 at smffieiiatli' 
Im esdAmt m at #ttfftel«itlF fetiih @^@«tifa*» 
%i«is ©f  ^pp®iaet# 
A slaiiay t» 1# miti f» ife« © i^siat &»»«»ing a 
s%«p #f Cif^ iaif^ i f^ s t^alatiag » initial 
slew tQllm@'A br smmwml i»#i?®^sit>l« • faat 
Bimpm 
It is ssiwet tot tiis- etttilltomti« ©f s#ire»l tin 
cm ehtoile ©©fflpl®3£«s is wmwy mm fas i^? tlwa tlit mt« ©f 
©3Eiasti«« 4 mpii rmmt^ m. m» » r^ted "bf f&aAeme-0 -aat 
:^ies C.i7)» la mMiti.®® mftfiaw-ta.! e«<iiti«i« mm m 
mmm i^ at t^ # i*t.liiti¥# ^mcmtm'Mms ©f tim ehlorit# (mt* 
plmm mm mmmtimtly iailsttel»t te@ t© F®a©ti« ©f 
i^i« 1« -t# few ftarmie l^erid® 
& «valmti« ©f e©a©®iitrati©iis ©f fari^ s# elil©-' 
rii« eeaflex Mpmims prmmt Sm rmmtimg aixtar® it mmM fet-
Qsefal faaf® 4«tail@i 4att f©r t!i@ wplottt 8©ltt* 
ti-«iE atM# & ©f sm  ^4®ta tli® mylcteg 
sta msei -isi ^at tii® aeti'fity «®©fft@i«tits ®f tfee mri©tis 
ionie MpmtmM M scsliitims ar® fto t^ioas ©f only th« 
ioai© itf«agm Sji «®liiti«s stiiii©d# 'l&fti#- i»-iat»i3aiiig tSi# 
tt , M»$ toa 20 f«r etiit ©f %li® statm©«0 ion reaclS'i i3m 
i®!i e©»pl«»s mm assaaei m t^ to© different ia -©eae i^* 
trati«* • 
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Mk'smxkm 
€2®i»te aMMiw stilfat© mM ©IsMiaei ftm tti« §. F« 
Aa aptir«t«afc«lr » e«fle sttifate »©lm» 
ms mgmimt trim agmiutt 
IS&l3!'*i smlt mim fmmM 
&al.flteliB„, iiag t^eiii,,,:.!^ ! 
M «ee®ss ©f was €ls-s®ife€ ia 0»3. I ftrri© p«r-
elsl©f®t®| 2 1 f©jfelil©ri« aeit selaM«sa.» fli® mlu* 
tlm m$ blM is «i mA la lto.lak» laf®ra.» 
fig£4:alal,a.,.»i;,^ teala,,.iil 
1b ©f- lairestifaMiii p©ssil>le ^atsdrsis W 
tmwTGm i©ii I« -fe# 'irsaiietiea, ©f ,f®ri*i©tai« i«}j * saapl® ©f 
f«ri©taiia was pttparta %y «3.®sti«©iytie ©xitoti«* 
4 60© ml fee^ate®? ©ai'iatolai m ^mm mp wss witti 2 M 
P&T&itmim a©Mf aai fell® plalAaii» gmmm ©leetrotts mrm |>la©e« 
ta.sii« mA ©atsM# the ©iip'» ?#»©©«# ms, aM#« t© tti® • sm» 
tmm mt Wm aii©i® im^w) tiii©ii was stipred,| and 
« p©t«iitisl ©f alioiit v©it» m» appliM ©wf-
Bigit. Hit!!©%», ©f ^9 iPttaltiiig aolatii® mm  ^ i*«dGe$€ ia %-
p®Ttmm%s 16 • 
Iffslilalai ii,g,iiii]Li«i§,.:,.C,i.l 
It ms mmms&Tf t© prtpar® a seliitieu of feifi»i©intia lea 
in  ^mWmm ©f ft»©a« ©r iiessifel® ee®taato«its for 
as® ia tb« iawitigati^  ©f tii# &fef©rptl©m ©f f©wi» 
m 
eiiiiite tea to Urn ©f (shlmtm tm* Ae approxtoattlr 
0«1 1 soMtim &t silwr- peiP'e&l©Fa%« im 2»9 M pmmhtmtfi a®i<l 
lias fata»te€ m ef term^me wtil a #«pi# ©f 
ttie sslmti« fW® a@ fipfteiftli&t® « addltl©a ©f illmt© HCl, 
iwy® pr«f«F©i fm filttrisg ®ff 
t4i« aai iitettJii t K f«?0lilorle a@ld aad myfini 
mwE>mt» ©f t M lif4F#Al.»t« acid, ste  ^ t©ltttic®a «»3?» 
laiatsfeW# m atan-iiag tm %m§ wt iwi?« ms«d 
©f f®'»te p#y#lil«at« was i.m& W lieatteg f#i?*-
TOtts C©%tsl.s®i tte® §• F# iaiHi Cfe®ai@al S©b-
pmjr) %mmm f© t»r e®s% f®3?6li3.©ri«i meM aa «i?ap®3pa.t-
i»i tl»h mmt a tes« flaa#* ttapeyaticMa ms f-«p«afc®d aitil 
1 p«f @«tt silwr u^m M# pretifAtatt vilto & i-sapi® ®f 
Sis- ¥i0l«t mm m a 
flass, flit#!? asd wer« irl«i to a 4#«i.o@at©i» omt e«o®atratM 
«©iA. 
% ®fpiosAMt®ly @•1 M seimtim ms W tlssislv* 
tag %li® salt in 2 * p®rQh2.®yii aeli a»t was st»:iaril»«d 
agai««t ©trie sulfat®* 
gf|gg,aiili,i 
A «a®pl® fawi wii ©Italatt fi»©« tti« 
ant #f tti® .Idad® Mr l¥@im©ti 'feapiiEy sai was 
iia@i 'MiHiettt pwlfieati®a# «•.. P» 
If 
&© eime t^irstti F^aftafc -was t# 2*^ 00 t 0.03 M 
m& against seiiaa earteiitte* 
Sgltiil..igaBgs 
(M&Mlmm f® 'p0w ae-tliyl ©rang® ma i*@* 
twlTO fr©a mtm aai t^a  ^ €#8i0est©r omr 
mXtiim ,salfa,t@'» i 8ataapa%«i s©lttti«i -la t M p@i?-
eliioi*i.e aeil was p»®jpaF#i« , % msiai a ^mm% of at^ » 
fl ©yaat#, til# ««is«itrati©ii of tfe© satarat^ A s©liitl«ii mi 
'to  ^less !• 
.imMiiil.il., jiili . 
l®ag«mt pe-roteleFt© aeii mt t® appi-i>3il»at#if t M 
agaiast wtlglfetii so<5iua and Ife# e©a-
t© t«00 t -©.dS 1» 1iii« was 
nsM la til® pmpmmtim #f salts $m ^mUMri© 
aeti'itad &« a dilHaat M tSi® jpi^ pafntioi. •©•£ tai« rm t^lm «iiE» 
§liigiim,«§ag|,li. 
Bi# A# 0.* S, tts®# fmrlL#l:e®tS.©ii# A 
«i«ar s©lmtl©ii ia 2 i pe^®lii#fl6 m# mi 
artised ugainst ««rie s«sifal» nateg aa «ase«ts» ©f eime«trat©a 
iif€i'©elil©rl.s aeM* Ifli# ©Eiimticaa by «wld snifmte ig slm tii 
t if 3p@reli3.©?it a<sii») Ttmm tolatlias wep® fresli .asai 
stan:iayit««i l»f©]p© «a«li s«t ©f 
m 
Stam^as CifO grms) ms aiis©lT#€ iii ^ 0 al ©f 
2 I ^y©tii©#ie seii .-iiii m'mlmm. of •«%!« ©»• 
©liaiii® Miln fO .to .aeii f©M» 1Ri@ mlvm w»m rlasti 
wi^  mt«i* mtil m mmplm ef rtBs# mt®p gsv® it@ 
prteipiMt® 'iitm 0#1 1 sllw? Hi® was fclitas 
t 1'p»r#i3,©i?ie aeia» A s.a®pl« tli®, s©liatl©R ma 
tei3l#4.wit4i iiitrl® aeii mi t© 
S'traaie ©iiii«.» &e filimt® gate a©' prt^ ipitst® m mMitim 
&t Mitmr mitral* 
I 
) 
f 
i a 
h I 
s § 
? 
20 
P10®PliSl 
Pwllatasfy m m'&mtlm a»thrl mmm 
liii immtninim p«ip@hl^ ymte soMtlims is i M -per^ lilerie adli 
-fef stiitiii©«» liiai»t®€ ia»t th# m^9 mm im&ms» 
wp&yif s,l€W-| feiit additioa of kyar©#h3.©ri$ mmli»A i» & 
mpM tmtitimf g&ing "!»• in ® tm •«iiia%®s* 
A pt a®tisfl mmgm M 2 M ftreiilofi© aeiS m.s 
iat© 100 si flag* TOlwetri© flasks* Aa 
awiMl; ms. Amm i^leh w©«M &Mewhmw mpprmi'* 
mMf 1«# y^m t© 100 al» 'S-ttetafi t M HSl was aii®4 
ta mrfiaf Meiiats. ffiia' a %»ets ^aai mlwm ms iilmtsd t@ 
til© ItO •al aark niltli t, 1 stitais?€ ptr©i»l©i'i« ssli* Hi# fM»ka 
mm makm .8®i' sllewti t®- e««# t® tli«3?wil fa s 
« 0»®5®^2 to&m f©i? m lmm»t 15 aiawt^ s# Appr®il* 
arntelf 2 B1 .®f 1 M st«io«s #lilorld« ©r stMfi©iis p«i?'#hl©i»a  ^
i#ltit£©ii was M€«i tmm m $ al lar«t| tlie flaalt ms w«ll slimlE-
.and m# Msi®'©f •sixinf A% MTLMS tisi#s apfr©xi-» 
!»%®lr f'ffll;©# Bciutlm m.3 wltfeifftifflif til® ©@11 Fiastd wi-^  
the i©latlco, ami- th© alsseritit^ f aeaswei at tli« &l?sos'l»»0  ^
©f 5lf ffltllitatere®®* K«asw©»«tts -ullto f@rrl«iiil«i8 
p®3p©hl©»t® mm simllaie rnxmpt 1^% s©luti'«Mft»- ©ontaiiaiBg fer» 
ri©iai«» %m mm trough swll s«eti«s ©f filt«r 
paf#r atteieliM t© tli« tip ©f thm iaaiiliKf fip t^ t© «x@l«d® an|r 
siisfaiaed f©»©e©!i« -^ieh feiiiii m m immMble rmetim 
21 
Ijroteet# of f€rrieiiiii» tm solatloat mm .B«a8  ^
umA St m® abs©i»to«»0|' mximm of 61? allllaleronf, 
Ste i%©el£ s©ltttl0Ei '(Gf) ©f fewieiaitia im vm dlltitea 
witli mry i^ p©Fti«i» &f 2#© M p«r«ilil©i?le aa€ 2*0 M 
etil#rt© aeMt fhm i»es«2.%tiii s@lmti©as fe®€ m sbrnTMrnj of 
atemt l.a at tM »%ia«a «f 6li mllllsieroas, r^ tmrni. to dis-
ttll«d watef* til® ttt'tansity of tJi® atosorptiea was In-
o-reasea sliglitlf at ia@F@as«d elilorid® e®ae®iitrati«» ®i# ia-
eir#as« ms ]p.2?©p©3rti«al to . oliloriA# 
tratim, Mt th% mxlaw diff#t»siie« is atesorbeney ms ©stiaat®'i 
t©  ^'Ctilf 0.02a at a elilo t^a# #©aeeBti»atl©» of 1»8 1». 
A s«e©fii s®ri#s of ««a8iiS'@a»at« wm asd® m ferrleteioia 
l«i solatious eostaialag <ifeioria® im asiag aa mm* 
mnte&tlm of fiwleluiia i<m te p#rAlori« »#li Sm tli® refer-
erne mil* lof, of tlie tramsalttaiiQ# at tin® masiaim 
tioft fmm IQO WW Qmt at 63U ailll*i.0y«s was fom« to M &p-
» IJjitar fm©ti«i ©f tli® $lil#Pii« i<m Qmem.^ mttm-* 
fh® l&tgmt ami&tlm ohs^rveM ms 7 fw e«®t 
lOO' pep eeat) st m chloyii® 0«e«trati€as of 1#8 M. 1^® 
fO - 110 seal® was tts®d ia tUmm •id.tli m mttrnt^ A 
I  
pr«0lsim. ©f alJo»t 0»t pef e®iit transffiittime®. 
2t 
mimMfmm 
All tsiptriaeats wmm ami® tisiiif m mmaB ®f S'tmmiou# Im 
©f at least flwfeM mluttm t# tfe® $ab»taB.o« being i»®dae#a« 
Ifeaer -lies# eoatitt^ s th® Qmemtmtim ©f w&rt&m staatiems 
eoai>l#m lens r«aaias eas«tl&lly saittattt.-iiupiiig th% r®aeti€m, 
mi. tli«- ©feseriret rat# law sli©aM  ^first oM«r In ©xiiisiiif 
agent* %© mmX flrtt graj^ i. mm madeg plotting the 
logarl^  ©f tM® mmms tli« tiae to wlatttes# All 
results mH f^l ermg  ^gav# fits t© straight 
lin#t ttf t© 90 pm e«jat mmtlmif tout mmm •©# tti« gmphs of tli« 
iatm € '^l>tate@i %tim tm in seliiticms eeataiiiing hf» 
&ms stauni© laii# iisfla.ysd a slop® wi^ lli iiaereat-
Im tiat. firtt ©i»a» mt# eotttt«iti| wi?# eal<smlat®a fro® 
til# sl©p«s ©f %« fraflis» iat©i mm ealealatea from tfm ini­
tial f©r tto© trrati© ftrri^ iniia r@talt» in !i©p# 
tliat tfe« sasp«nd«i s©liis mmr iwmld he aiaiai»®t» 
liali® ani .Pi^ «rtm Cf> toeastr&ttd tliat tli# ©©aplex %m 
^memtrntimg in a similar m&Qt%m sfstm is mrf larf«» A 
stmay ef tti«ir data m to ferri@«.»%ii»©tts r@seti©ii stowed tlmt 
tM iattriir«tatim ©f thm kia®tl@ er€©r to ®liloria« im is ©*» 
tr^ Mlr sMsltiv® t# tlie valm® ©f tii« m©oapl®xed ehlorld© i«m 
©©a©mtrati©a »d f«t©rs£Si) CS)« fli# e©ae®atratl©ii ©f 
free eiilorifi© i©a, O, la efalliferiti® witii tli« Initial gyaalrtle 
Caolar) eene«itrati^  ©f stsanotts ion, f$f »€ m- total elil©rid# 
%m e<»e«i,trati»f fe, is ealesaMtei «s Aecer^ iag to 
23 
mi& Hhoi©# (S7)f ttoe© stamotts eoaplews are in 
eqialHtopiaa with «tsaa©os im as shomi ia Cl5)f Cl6)| 
®tti 'SQuaticiis Cli)^ Clflj.ajai C20) iefiis© eorres-
SB"^2' 4  ^ mr * SnGl* (15) 
• g«l- « SnCJla (165 
g^+2 
pOB'ilai tqailiteiw mmsMut^ lg.i aat faad f^^ ©# and 
lli©4«f Ct7J fe^alealatsi tli« tota ©f Bmk® tud (7) aM 
'ti % «  
%  «  
•©» 
®3 *• 
&ri*m Bn ^n 
SrClg) 
Sn+2)C2 
Saai£) 
SiP)<33 
(18) 
C19) 
(20) 
f©«iia tfe® mines of the etailiferiaa e^tsteats %j and B3 
mm llf.6., ^.| saa J3. Olyfloasly tmm lite r&Wtmt large magni^ 
tmi® ©f th@s® -iimistotsi all iair«© ©t^iiliteia wast fee 
f©r ia stmtrini th# ytaetivitf ©f' elil©i*llle eomtsiBtag selntions 
©f 8*toB©tts ion* 
«qttilitet«ffi «0iiatt4©as 'mre iis@i t© 9©l¥« fer G as 
.f0ll©w«-:# fee tptsl tin .e©ii««trati©H| fs, is wltteia la t^ rma 
of tli® fr#© etildfiie i©ii and me staimoai tm 
©«i#«utratt«i in Iftiatiim CS1)» Rj@ total efeloyide gougestra-
•,. 51 Slie ®fiillltei« eoBstgaat for 111# formatl® ©f Sp€Sli|.*  ^
r«p©fted fee iM«asarafely iai^ll| ani aocoMinfly, m&j tm 
©ait%©a tr&m tlie analysis l©»s of gmiMfalitf. 
2h 
tlon Is express®*! siailarlf la Eqmtim <22) • By elimiaatiiig 
fs s + %C • 1- 1303) {21) 
fe « CSii*2)C%e + 2^2^  ^ * 3B3C3) 4. Q (22) 
staimotts loB e««©Btp«tloR. fwm •S|;mati©ii3 C21) and (22) the 
fyee ehlorM® im emmtitT&tlm is la terms of the 
aeasorable qmaatltles fe m.A !«• in Iqaatiwi C23a>* Iqnaati^  
Te  ^ Bi • SB2O • 3B3O2 
F -  ^ . BiC . BgcS .%cS 
(S3&) is folfsd foT C Ifii IfiMtiou Ct3te)t ani ICC) is the fw»e-*' 
tioR defined hf Iqaation C )^-# l<ittati«» C23h) may be SOITOA 
= "* rrfer 
wo . , 
I ^ 4, 4. S30J 
mmwlmllf tm 0 Isy sweceisl^ - afp^«Elmatiais, ttslag ts as a 
first sfprealaatioii for 0 la th© Gorreetion tsM# fee soltttioi 
of Itmatiofi C23h) f©i* G ms fmeilitatsd hy miMg & graph of the 
fwnctioB B<<3) 2ga*, e» ft% aagnitQd© ©f the owreetioa is smn 
hf eo»pari»g ©f fe aiii S in fahl© I and fable 2» It can 
b# s@« ^at th® fp#t-ehlorid# lea ecmeeatipatim is as much as 
20 per mmt t&mit than th® t©tal <ihl©pl€#' Im emeeistrmtion at 
th# leiwst 6hlorii« e©aee»t?atiatt* At laar«aiiag eesseatra-
timi of ehlorld© the Qorreetisii is sssll^ i-i md th# mt effect 
of th© correetioiis Is to iiaer«as« the ©pparfflat Icinetie ori©r lis 
chl©i»i4® im hf about me» fh@ t©tal ehloridie vas takOTt as the 
Bvm of th# ©hlorii® im furnished by th® hydro-' 
25 
ehlopi« a«i«l m& twle® tli# molaf* GOGeentration ©f staimotis ioa 
f©r thf «3:p€riffi®iit@ in atsimotts olilorld© solutions were 
used* 
I seelianls® slsllar to tMt assweA fey 0«ke m& Plnkerton 
O) for tli« ferrl0*staiiaoas r@seti« is takem m a starting 
point for "tti# pmamt treataeiit of iata« If the rate detsnaiii* 
ing sttp is a Msoleotilar reaetiois 'toetween oxliiziag agent Ox 
and me ©f tli© s'tidsiioiis elilorid© eosplexesi or alt©matlTOlf| a 
temoleottlar* reaetim ImWrnm oEi^ iEiag afeat|, a staiinoas mm» 
plex, md ehilorlde im w@ mmpmt tha following kinetie ijeMvior 
at slio» hf Iqoationg i2$) aai (26 K 
kg 
4- 0;s urodaots C25) 
, MM « (26) 
Ctadsr #^«riai®ital omiitloas wher® th® stamoms co»pl©x 
ii in larg® rnxmm ®8S«tiallr e«a®taii.t th® #ilori4t im 
e€»e8iiitrati» is #fs@ntls3.1f coastsiat iisrlng tti® reaotioa 
a first ©ri©r law s'lioali b® foand# 
* liSil. » Icj^ COx) (2?) 
at 
The eonstant kx is a fwaetion of tli® ofelorid®' im and 
• 
feraoleonlar r@aoti«s> or hifher, are refariod a.s i«« 
pTOba'bl# ©xoept witli rmpmat to tit© soltfent. Siuo© th© kinstic 
order 1» solvent is ©xp#ria#Bt®ilF iii.d«terBifiable:|, it is 
oaittet fros tiie aaalfsis# 111 of tli® reActiRg • ioms are sttr@ly 
solTOt®€f bttt speeifio ref«r®n©e to solvent will fe® oaittM* 
m 
the ataimotts am^mtrmtim* fo ©xaalae the aatare of ttiis 
funeticaal €&pmAmnsj of it, is as»aa#« that th® yat© of 
©Qmilibratics® ©f th© stmim©»s eijapi®»s is fast. ®Eapar@d t© the 
•mt@ of ©3ciiati«a. ©f sUmms Im.f m mltemmtimlf that oalj 
.initial rates Mimg It na r^ M smm th.®a tinmt 
d#p«aAs m 5 as Ifi Btaatidii CJQK 
ki » <a8) 
kl - lt2Bn(%'*'®)(?' (29) 
.kg f^ 
" (i" bjgIi 
%e .ma aar l»p«i as Kgt st»to«r a 
is th# .appai^ @ttt ia ©hli^ rii® ies# iqaaticm C30) is solwi 
for ia ^«iati«a (31) • thas if v© a®»©t© Hie l©ft i»n€ 
feCl + B,C %e  ^ + B^Qn _ 
..A  ^ 1„, ^g„.I,:., |3i> 
si«« of %«ti©ji C31) fef QCC)| it mf M hj wotin,! 
the wtiatiim ©f Q as a f®idti®Ei of £#• lewritiag iQaatim C3I)  ^
io l©iai?ithiii@ f^TUf it is fl&ia mat th# ®M#r ia ehlori^e im 
Im * l®g % • a log 8 im 
is tti® slop® ®f thd lis# m st gmph #f l©f ^ Issg e* If 
tev©x»al of th# stwmo^s clil«>yta# •^mplmxem &m is©s.«i'bl« reaet-^  
ants in Wii©leeisl«-»t®p«  ^ & il.ail« .aii.mlF»i# is &ppli«ahi® 
Attt0Wim ia th® fimal mmtt laily ia that .semrsl terms ®pp«ai» 
©a th® I'ight, f©r ««apl« ^mtloa C3S)« to fchis situation oae 
e i^psets pos.s.lhly mmml listeap r@f.i©R» ia the traph of log Q 
2ge log S, from .lAlGfe the pai»aaet©FS S2f %t muM l>e 
t » %# 4- C33) 
m 
ffisoMs km msmsmm 
iata m ''tm reimetl® m%m &t aetttyl • erais,g« ar# pj*@» 
in t&hl© Im S©%fe til® mmmmtmtlom of ftittiioas ion and 
eUloride ioa lisw fetea mFled, ®Qi ifaag# ©f ehlcsrid® eoa-
$«trati®ii» sttt4i®i »s froa 0*01  ^1 't@ ©*357 M in fr®« oMo-
rii® i©a* Flgiir# t s®«isrit«s m% ©o»«et®€ data iti ^ trapliieal 
It is s©«a iji figw® 1 ttiat the entire s@rie« of 
swats are eorr®l&t«i  ^a siagl® l|ji« ©f slop# 3#0« Ass«iag a 
slop® ©f «»et2.y 3»-0Q, tli® ija't«rs«pt| lof was ©stia&tM 
grapMeally t© %'«06 t ©.!• 
ffe® ems'taaey ©f th# ©rder is s<is®%foat stir-
prisisg,, slue# pre l^cjiis stm4i«s ©f tli# r©le ©f wiioii bridges la 
03,®etr«-traftsf«F tmmtims te-rs #tipp®rtei the iri®w that a aia-
iaas am'^r ©f mimn^ ar® mmmssmwy t€i fiars tli® aetimtei mm»' 
plm%f mA tSaat «©r# thaii emsiier&fely mhmm the 
pesslMlity of mmtim* fti« mf e©ii@liii# tjmt ©ittoer th@ 
rang® of ehlorid# emetiitraticia ttsed was aot saffioiefitly wide 
t© 'itteet •otli®r reastite' TOapl@»S|, or tliat « e©asid«ral>l® 
speeifieitf in reaetinf sp@@i#s exists* 
It ii not feasible t© msslia a mlm® to- th® rat# ccmstant 
kg in Igiiatlon (26) liaaaMfaottsly. ' W© migfet assm©, howewri 
Iifltlt soat asswrace© ttiat t®»0l®@iilar 'or Mffe®r rmmtlmM ar# 
imprebabl®, mA that im fair a lawlirlaf ehlorid® Im and 
m@th.Tt f»rmge &m mMkeif* Utider ^em &s§mptimB r@  ^
salts ladieat# M»t the Ioa is extrta#lF r@aetiw as an 
m 
fabl® 1« Methyl ©rang® redaeti^ i rates 
-  .  " fe  ' '  ' tm ' '  ' 'C  " "  ' '  «  ' '  " '  ' '  -
!!?SL k" H H »• « 
sw 
3. Q»%m 0.00217 0.187 $*21 11#5 27»6 
0.%72 " " ' • 2 0*00217 0,^+68 21*3' 83,5 820 
3 0,0f50 0.00217 0.0930 2,% 5.€f 6.71 
^ 0.187 0*0C^2f O.lBl 5.01 27*0 31»5 
5 0,0188 0*00939 0.0169 1*21 0.371 0»C^7S 
6 0.05  ^ 0*00939 0.0522 1,7  ^ 3.76 0.i97 
7 0.0960 0,00939 0.0881 2.% 12.^ ^5 3*22 
8 0.1356 0*00939 0.1255 3.3*^ 28*3 ^0*2 
9 0.1732 ©•OC^B 0a620 %t38 ^9.3 23«1 
10 0,2026 0#0Wf 0.1965 5»  ^ ^7.7 
eleetrcm ioior ©©upar^ i t© t!i@ ofe®r passi'bl© reacttog speeles 
presmt# fh©' traiiilti©ii stat® atglit to© tlioaflit ©f as related 
to a loose 'eo^pl^ i: CII) of S11OI3* TOoriliiatiag wtlii th® dtaao 
grottp of laettifl ©rang©# Slii©« as ettttillbrioffl eosstant for pro-
teoatijig th# aMi for® of a#thfl mmg9 is not teowi.| ewn as* 
sialng a feaowlMge of th® aoleealarttyi tli» rat® eiaiS'taiit say 
not 13® separated. 
(CH3)aKH^^^^^  ^^ SnOlj 
(ID 
th® rate of m&mtlm of ferrieitilw loa ms aeasmred 
hf th© amme exp#rts«ital wstfeoA is a similar series of expert-
aents# fli® iats &r© sfflraaariisM in. falsi® 2* Ejqperlments mm-
1)@r@d' 1 - 15 wer# perfow t^ using ferriolaitffl Icaa ih) prepared 
fey o3d.datioii of Bxmss f@rroe@is@ with a solQtIm of ferrie per-
30 
I I I I I 
LOG Q=3L0G C +4.06 
£ 
J 
]q) 
o 
£ 
o 0 — 
e> 
3 
-2 -1.8 -IB -1.4 -1.2 -1.0 -0.8 -06 -0.4 -02 0 
LOG C 
FIGURE I. METHYL ORANGE REDUCTION RATE AS A 
FUNCTION OF CHLORIDE CONCENTRATION 
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O EXPERIMENTS 16-25 
O EXPERIMENTS 1-15 
1 
LOG 0 = 4 LOG C + 1.9 
LOG Q = 4 LOG C H- 1.39 _ 
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FIGURE 2. FERRICINIUM REDUCTION RATE AS A 
FUNCTION OF CHLORIDE CONCENTRATION 
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ferrors lem all fit a llu® ©f slop® with sett# s«tt@r» 
*%© ista obt®ia#4 mMg ferrtelaii® iiM prtparefi eieetr©lrti-
sally swgf«st,t s slep® ©f to®® &mT tli# lowr mug® ©f elil©-
ride im eme#iityiiti« 8tadi«€ asi fom- at th® hlfli#? e®ne«ii-» 
tratioasi ani  ^mlwes ar® a l^l largtr at ©©apsrabl® mlmm 
of log Q-» i^s iiff«r®»«® alflt ljit®i»py®t«i as ii$gati¥@ m** 
talysls hf fmvm  ^i«t.. fmmm elil0i?lA© e©apl©»s a©- net eojs-
trlMt® attsh to th# ^mprnttm et i©lati<ms ©f f^ rmm elil©-
rii#*,, &a€ 8ppr©eial>l® F®te#ti<a of tJ*# tliloi»id€ ecaoeatratlisn 
eeapleiE f©.Faatlo» is iapif'Stefele* %© liis®lf ©aeplasa-
t4©ii'@f tli« ilff@reii@« in rtsmltt is th# f©sslMlitf tlmt the 
f®pfi©lHiait nelntimm eeiitaiii^ d aaimi© inpoftties fr©® the 
«l©©tr©lrti© r»At2ati« ef p©?©fel©i?at@ i«# PmBlhlf omr thm 
12 ti&wt el©©tr©lysi# p®fi©€ p©i«©tts ©up me&, was n©t ©ffeo* 
ti^ @ in separatiai the aaed# aaA ©atlhei# ©oapaftaeats* & s«p-»-
p&wt ef tWs -fiew 'I^WFea©# Cl7) ©¥s©rwi f^iaotim ©f stmmm 
Im ia e3E©ess ef tli# st#ielii®ii®ti*l© asoimt ealeiilate€ on tfee 
Imsls ef fefTiei»i«i» im is n series ©f siaila? ©^eriments. 
%is »!tgg#«ts til© pwmmmm ©f Ghl©rat©| ©r lirp©olil©i'it« l©iis ia 
s©l«ti€«# FewleiEiM ioa pmp&md hy GsdS&tim of fermmn@ 
with Bilw&r p®r©lil©pat« ©ontsiaiai mrfimg aa©imts of fer-
s^eas iott aiglit jrieM rate data t© establish the  ^ ©?i©f in chl©-
fii# im. t®rT0m i©B witli ©©pMiaty* 
Btie a«aa i^ eii aatl-rity ©©effieieats ©f ferFsiis elil©rid© 
are siailas*, t© tli©s© f©r ©ttitr streai 2-1 ©l«©tr©lrt©s (E&mM 
mnd 
3^  
if tfee Cl6 - 2f) i© n©t represent a systtMtie er­
ror In elil©rit# iai o©ii0®iitrati«| tfe® €#p®iid»e« ©a ferr^ as 
imi sh®iiM @oa»iA@r#d, A rate l§w slsilar to Cl%> 
lalglit hm mmssB f^ %©• tE© iats.. ass«®s tii® 
f#rr©tti Idi e©apet#s irtiai tfe® ©aidant for tii# tis (III) inter* 
mediat® ia a rewri# $t®|s fteMMg tin ClI) aa€ iroa (III)* I® 
orier of aapiitmi# eslealatlai e©iis4a®rtBi thlt possibility 
foll©¥s» stiaiari ©adiatloa p©-teatisl Is wits 
for th# oat 03cid®ti®i &t f#rr©<i®ae Csmtiaritted rnqmrnm 
s©lati<m> t® ferrieiaiiM im (fai® aB«l Bie ox-
iSaticai p©t«stial f©r tke f©rr©ws*f«rrie eewpl# i® gimn W 
I«timer (16) as #' * ml$M» Tmm thes# potentials 
«tiailiferlaa ewistaat f©r th# reaeticai in ^ aatlim C3 )^ is «s«tl-
a satmratafi s©lmtiea ©f f#rr«>s«a® ani & f-srroms im emeeatepa-^  
tiaa of i©»s tliitii 0»,^  ^M* the eml«Tilat®i ^wililsriaa e«e®n-
tmtion ©f f«rrle Im it A'bmt 2 x 10*^  ^ M, 
fmm til© Imom rate •eonstaiits CBtil:# &nA PinMrtim)  ^ 0 for 
the ferrio-stamoiis r#ii.eti©n m- my eaiealate tii# waxiam rat© 
filiated* %e l*a m 10 .^ %i#r th® rtaetiou emiiti'^ s as®i, 
F«^3 + feCS^^JaCiat*) « (3%) 
» 0,34 3E, 23f06Q 
1.9f x' .298 
35 
4t Of rs'iiie'tlon ®f ferrie lea at a ftx&a ehl&wide maamtratim • 
At S « 0»%76 M tli« rati© of tlj@ leeettd ©rder rat© eeaitants is 
80t0»'0©89» 'thas 'til# r#€tt®tieR ©f ferrie ion gtannotts ion is 
9fO0O tiaes faster tlim #i# reiaetioii of ferrieiniaa ion idtitii 
tfe© e®iie«trati«i8 ar» th# sa»e# Sine# tfe® #tQiliferii» mmm» 
tration ©f ferrieifliiw lea is ateat 2 3e 10® larger ttiaii ^at of 
f@rrle i<»| tli® f«r?i@- i« r©€tieti« rat® sliomM be wmMerm" 
tel®« %iis St m«%smyalsl« rat© ©f r#toeti<ai of f«rrie ics®. is 
tli®w©ipia®ieally mr#a«ciialil«» If i^ i® f#rr©«« im oxiiatioa 
m.m%A. a A&mw rat#, tli«i w® ©^eet the f«rrieiaiw redaetioa 
will de-^ ist® fr©a first ©r€®r C t^iatioa (l^ b)l» ®iis was not 
ol>s#rr©3» 
fee aigltt .alio speealat® as t® tlm importane© of ioms stieli 
as as possiljle liit®rffl®diatii« in th© oxi* 
Nation• M tM al»s«i#« of further iata  ^ t^ is imt#rpr#tati« 
will a©t to# fr«sent®<l Is i#tail# 
If Wm first s#t of r®s«lti ay© ehosea as traljr mpmsm* 
tati-w. of f^ ntmrn^  ^ a rtwarfc&bl# sp«#ifieitjp in aeelianisa is 
seaad ©T®r tfe# raag# of chlori<3,« im eoaeeiitratic® stadiei. 
order la #ilorii® is. at l«a«t ttire#, sapportinf tli« fefpotfeesis 
of ft s^«elfl0 mgmtf, tte ftiClj" ion, '&© fb«rtai ©ri®r 
If 
i'iise® Isotli ftrrie aa-d ftrrieiialwa Im reimetions B.m fmvth ©r€«r im. ©hlorii®, mj fixed elilorld# eommntrmtima my 
he mM to calenlato tli# r©latiw rates# 
^ata on th® of m^hmge of raiioaetlw iron hetmm 
PeCC^ )^^ * F@*3 wmM pmMhly r«l@ mt tMs fosslMll^ # 
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data ar© eoapatifele wlife t mte dtteminlng el©Qtr©ii»t^ aiisf©r 
b«twe«n i. ftrrieteiiM elilorid© Q&mpXm y®%0%oCl and the 
SnOlj* The 'kin®tie analysis asaiim#® ^mt my fepyi-
tinitis &mple%m a.r® in mrf l©w emeeatratlen, or too imstatole 
to aff®et til® ©hloriit ioa l^ai-eeatratlcai* 
la prlaeiple  ^if »©• oxi&wt shlorlde complexes ar® foraei, 
or If ©a# mf assi^ ., tli« re&eti^ tr t©' particalar oa©s, m® my 
sapar&t# tti« rat® 'ecestsiit fro® eQalllliriQw eoastaats in/^ th® 
tli«oretleal ri^ t« ®*pr®s»i©ii» Sii.s mn not stttaptei la 
©raijf® reamstim Mmmsm th% reactivity is aseribefi to. & 
pr©t«at#i .fOBpomi for t^oh tli© dlssoeiatioa. eonstaat has sot 
iBmm «mlaat«a» Altsmmtelr th© ferrieiulua i«i appears to 
eoiBplex iiitfe ftilorld© ioia, Imt '^wm asuwiliig teoias reastantsi 
of til© cmstants is a©-t fsostibl# %ritteomt ®®r« eqmi* 
liferim data.. 
fo thi® extsat t^ 1^® mmhmism tts©i is a representation 
of th® physieal sltaati-oHf »mmsLk iMaeti^ is are possifels# 
fbe reactivity of ferriclsiia i« ^ mra tht tin triehlorld© 
e©®pl« is widQHtiy mrf iraeh lets tti® r«aeti^ ity of tl» 
ferrioinimii ohlorld® mmplmx* lleetrott^ transftr to tlie ire® 
atoa pro0®«as more" -reaiily by way of the ehlorid© briAg# 
than by my of tSi® syolopentadienyi aroma tics riii§» 
lleotron-traasfer to tlie iiai® gromp of a©'^ yl ©raiig® ©"sl** 
deatly aeMs a© sMitioaal brl4g@, bat the trsuslticm state 
struotur® way haire on® aitrofea atom e©orAin.atiiig ¥i^  the tin 
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atoffl# Part of the oscidant aoleeal© itself oaa tm ttiougtit of as 
th© briif® ia tWis wsetioa.-
%l|p om teriigt sfeowM fee aeesssary to faeilitate 
the s'tsp* tee mw speemlate then liif a t©ta3. ©f 
ttar®e «1i1©3p1A# atoas wi^  th@ tin at©® iMsmmsm tli® 
reaoti^ itF of th% tin# 'fiRj saftested vmfs of ratiwialisatlea 
are- a® f©J,l©ws.# !• Ifet fF@@ m^mf ©f the transttloii state Is 
Iwerei toy f©»ati« ©f tli® @©»pi#K iteressiiig tli« astimtlcatt 
ea«t^ iF. Ciiatlaf to th# of netalli© lens W eo»« 
plex foimtidm). t* %e l«s pertaiffe tli® 
eonflgttratim ©f ths tia atea eaaslag an iasrea®® la Iti® el«e-
tr&a d«ii,sltj at »€fl lmwmSM$ tlie mmgw t© 
®l.©«tPoa»|Wf ani in©f«sslai &© tyaasaissioti QmftlQimt» 
l'g3:,ilg|ai«.,„g-ll>i£Ms ••waitei 
fhm diff treat m^mu In «hl©?i<l© im ohmrmd in t«© 
»tai3ii©ii« Im i»»aaetims m$gmt th»t a fewioiniim elilo* 
ride ooBplejt 1= raactltig or that the Kma SnCaj- »nd SnGll^ -a 
Show appr#elaMr dirf»#iit raaetit'itF with rtsfeet to tlie tm 
oxidants * , fli® abs<©yptt©a spQ&tm ©f im la solu­
tions of myying ©Isioride l®n emm&twmtim mm ®@asis?@« t® 
inwstigmt# til® p^ssiMlity of (s&mp%.m im tGrmtim*. 
Bi® tiEp«rlii«atal. Qrtterim fm 1*1 ©eapl#% foi?«tioii 
tween the 'eolor^ i ferfieiniiia safl THE MLORXMS etilorld© 
ion t© f©rffl & mMmS. mrn^lm Is tiie mis^mm of m ismhm-tt^ 
f©in.t t» th& ipeetrw* M isestotstie point vas €isci©ir©r»4 at 
607 «ii-lli»ier®,s» "Si® spestra ©f feyyiQialrat loa in hrdroohlo  ^
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rie mid soliatioas TOferrefi f^ ppielnltm Ion ia perefeioris 
aeld s©latloa was als-o In afrt«is#nt vitfe a feFri@iiai«« GhlorM# 
mmplmx  ^ Iqmatioa CSf) ms s^pr©xi«atelf valid, i^ ieli mmM te® 
l©t f « aC (35) 
fer a !•! @«pl@ji is low mmmntmtim^ Siii©# tlie 
ecapl#  ^TOiideBtrittiM, wi low eaeatli t© this 1»feavtor,. 
til# '©xtia-etioK ®©#ffie4«at tfe© ©©astot eotflA 
mot h& waluatei s#-piratifly:» 
the p-r@s®ii@« of i®fc@0tiitt« aMeiatf of tli@ ferrleiaioa 
elilei'ii# ©eaplex ©steMistot^ s th© ef a ehlorii# feriig© 
• i^eh is mTt&iXilf a»s©eiat@i Mith tit# mmtml irm at©® ©f tli« 
f®rri«ifiisiii loa. The li»t«rity of tli# eoapltx ®©ae«itratl«3® 
wtm rmpmt to elilorli# lea e©iie®iit»tl<® ofeserwa is @3ea.«tly 
pmmlM to tiie Maetie If mm &s»«a@» Mie im 
is th® rmc-tim 
kia t^ie inwstifatim ©f a 'el&wieal 'resetim nay nmm 
M as famisliljag p^®of ef ®©ebaiils».. Tim a.$Tmmmt of 
the «mp®ri»®»tal rat© law wlWi. wi' atsaaed stales of a©l®«ttlar 
steps Is ©sly m of plsasiteilltf. %«s tfet aieelianisa 
msBme^ fer redsetieo ©f fertlelalm lea tf B^mm im mmt 
fe# as Mifhlf pro'teaM# la that it Is, e«sist®Rt wim  ^
all the lm©%ai e:Ep«i*iaeiital fmtSm 
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,mt#s of r@aaetioii of aethrl ©raiig# toy sttnn-o i^s lorn. 
and ©f ©f fet'rieliaimii im toy ffamsous lea mm ®@as'-
urei spe@tr©pti©t©m#ti»le&llf at t5®G to pwehlori® .aeli-
hf'teecslilefl'© mM. ro3utl©as #f lojiig sttmgWt 2»0, fto.# aet^ irl 
•©rang# mm f©mi. t© wltfe tfee rat® «x« 
pmrnlm  ^Btaatloa, C36)« »t® of $f f«rrt«iiila® 
lat© « 11250 C«*0.)Cin:*'^ )<Ca-)3 <36) 
los %?si foiaii to mgrm witii Wm rat# @xpi»0ssi«t -SQtiatl.<»i (37)* 
ist@ « 2 .^5 CFeC0^5)2'**KSii'^ )^Cai-)^  (37) 
By faetoping' tti® mt® « r^©ssloii tot© tw© tdsoltealar parts 1;!i® 
slow Mtmp my latei'pj»i!t®i &s an. ©Isetrcis-tranif®!* feetw®«E 
irariotts c!oapl« loas* 
Hi® ra®tliyl ®Mii.g@ reiaetieii it p^stwlated as m el#<s'ti?<»* 
transfer 1^.e SaClj" iai and th% pr©t©iiat«d mo grmp* 
'Til® fmwieimim m&mt$.m is e l^&ia®i hf a postulated 
©leetroa-traftsfer imtmmn the Sa01|** im.aai a f©rrielii.i«M 
Qhl&rMm e®»pl©3£| FeCG j^)2^1» . Sp#-etros0Ople was OIH> 
tained eenfimliig tlje pTOS^ne® of saall •©t'Wiliteiaa aaomts of 
til® |»fttilatei fe^rletetia ©lilerid© 0©»plei:, in solatlon* 
%© pT9smm -of an aMitismal '^ Ijlepiie .i©ii' ia tli© tfaasi* 
tloH Stat® of tfee ferrielBim ioa f®att<$tl« safgests that tlie 
iron atoffl is @ff©etiir®ly slilel^M hf tM eyclopentaiienj'l rlag.s 
tewaM eleetPoii*tFi®sfer., that tfe®i ahlorld® feriife is a 
®aeli mo-r® ©ffielsot #l@©treBi-'tT«osf«r p«itls» 
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